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unique 


The Lilly Policy stands alone. 
There is nothing quite like it 
in the field of pharmaceutical manufacturing. 


No plan of business operation approaches it 


either in respect for or fidelity to those whom it serves. 


Fifty-five years ago, 

when it was first adopted, 

many called the Lilly Policy utter ideology 

with no workability. Time has proved it to be 
an inviolable guarantee of fair business relations 
—respected by all, envied by many. 

Unique in its sphere, 

the Lilly Policy continues to function 

to the best interests 


of the pharmacist, the physician, and the patient. 
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again a 


contribution 


GRAMICIDIN, the active principle of tyrothricin, is now available for 


the first time in Schering’s 


GRAMOLETS* (troches) 
GRAM INA SIN * (nasal solution) 
GRAMODERM * (ointment) 


The antibiotic properties of tyrothricin agamst gram-positive organisms, due to its Gramicidin content. has 
been well recognized. Now, Gramicidin is available without the presence of tyrocidine and other associated 
toxic and irritating substances. Gramicidin has been made water soluble by the use of special surface active 
agents which hold it in active, available form. This new development in chemotherapy dispenses with the 
former need for tyrocidine as the surface-active accompaniment. Not only is Gramicidin the specific, 
active principle controlling susceptible gram-positive bacteria, it is also unaffected by the presence 

of proteins in serum or exudate and thus is not inactivated during use. 


The new preparations contain GRAMOLETS: Grameidin 0.25 mg., benzo- 


caine 5 mg., 12 troches per 
tube. 


GRAMINA SIN: Gramicidin 0.005%, with dl- 


desoxyephedrine hydrochloride 
0.125% ; 15 ec. dropper bottles 


GRAMODERM: Gramicidin 0.25 mg. per gram 
of Procutan® (hypoallergenic, 
nonirritating) oimtment base; 
20 Gm. tubes. 

Gaamivasin, 


and Procttas are trade-marks of 
Schering Corporation. 


CORPORATION BLOOMFIELD, NEW JERSEY 


IN CANADA, SCHERING CORPORATION LIMITED, MONTREAL 
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O U R C OVER 


AMBROSE SOUDER HUNSBERGER 
1873-1949 


O* July 8th, at the Chestnut Hill Hospital, one who had long 
be 


en the symbol of professional pharmacy, hereabouts, passed 


to his eternal reward!) Dr. Ambrose Hunsberger, a graduate of the 
class of 1908 of Medico Chirurgical College, Department of Phar- 
macy, had throughout his life given a devotion to the best interests 


of pharmacy and because of his personality and sincerity he main- 


tained, even to the lengthening shadows of his career, a vivid interest 
in his field and a mastery of his responsibilities, making his name 
known and respected in every aspect of public health services in 
his City, in his State and indeed, throughout the Union. 

From a biographic source in the historical archives of the Phila- 
delphia College of Pharmacy and Science, his various services 
throughout the vears are herewith quoted : 

Mr. Hunsberger was a past president of the National Associa- 
tion of Retail Druggists, the Pennsylvania Pharmaceutical Associa- 
tion, the Philadelphia Association of Retail Druggists, the Philadel- 
phia Branch American Pharmaceutical Association and past Secre- 
tary of the latter association—succeeding a former intimate associate, 
the late Martin I. Wilbert—serving in this position of three terms 
when he was elected President. He acted as Chairman, Section Com- 
mercial Interest, American Pharmaceutical Associat*n at the Phila- 
delphia meeting in 1926 and also served as Local Convention Chair- 
man at the same meeting. In the same year he served as Chairman, 
Committee on Allied Pharmaceutical Interest, Sesqui-Centennial 
Exhibition, of Philadelphia. In 1929 he served as Chairman, House 
of Delegates of the American Pharmaceutical Association. 

He took an active part in the reorganization of the Pennsylvania 
Pharmaceutical Association providing for a full time Secretary and 
the establishment of the Central Office. He also assisted in the 
reorganization of the Philadelphia Association of Retail Druggists, 
taking an active part in developing interest in the acquisition of its 
ewn building as well as in taking over the publication of its organ, 
the P. A. R. D. Bulletin. He served as Advertising Director for 
three vears during which time the Bulletin was converted into a sub- 
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stantial asset of the P. A. R. D. He took an active part in the ex- 
pansion program of the Philadelphia College of Pharmacy and 
Science, which culminated in the erection of the new college building. 

He served as Assistant Supervisor (Permissive) the 
Bureau of Industrial Alcohol for over five years, and by reason of his 
knowledge of the legitimate uses of alcohol and medicinal liquors he 
was able to safeguard the interests of the Government and to smooth 
the way for law-abiding permittees. 

Mr. Hunsberger served the pharmacists of the Nation in the fol- 
lowing capacities : Chairman Executive Committee, National Associa- 
tion of Retail Druggists; President, Drug Trade Bureau Public In- 
formation; Chairman, Business Research Committee, National Con- 
ference of Pharmaceutical Research; Member, Advisory Committee, 
Druggists Research Bureau; Member, Committee on Costs of Medical 
Care; Vice-President, National Drug Trade Conference; Member 
Council, American Pharmaceutical Association, Secretary and Trus- 
tee, Philadelphia College of Pharmacy and Science (succeeding the 
late Professor Joseph P. Remington as Trustee ). 

In recognition of his many contributions to the profession of 
Pharmacy, the Philadelphia College of Pharmacy and Science con- 
ferred upon him the degree of Master in Pharmacy in 1922. He 
operated a highly ethical prescription store at 1600 Spruce Street, 
Philadelphia, Pa., for many years and also conducted a branch store 
at Souderton, Penna. 

His affiliations with fraternal, social and professional associations 
were numerous. Mention is made here of a few: Penn Athletic Club, 
Kappa Psi, Masonic Order, St. Mark’s Church, Pennsylvania His- 
torical Society, Pennsylvania Genealogical Society, Academy of Fine 
Arts, Academy Political and Social Science, Philadelphia Clinical 
Society, Associate Fellow, American Medical Society, ete. 

The foregoing can only briefly enumerate the services which this 
able and dignified pharmacist gave to his own calling and to the com- 
monwealth as well. And yet the record, splendid as it is, cannot 
adequately picture the good influence that he had all through his life 
on young men serving in his establishment and, indeed, on thousands 
of others who were glad to look upon him as a shining example of 
intelligent devotion to his profession and to his fellowmen! 


Ivor GRIFFITH. 
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ANTIHISTAMINICS OVER THE COUNTER 


HE approval by the Food and Drug Administration of certain 
antihistaminics for sale to the public was both a surprise and a 
shock to many people. This action by the FDA has been hailed by 
some as a logical step and fully warranted, while others contend that 


it should not have been done. 

The decision to release these drugs for over the counter sale 
was based on experiments which would seem to indicate that a few 
of them are sufficiently devoid of side reactions, such as drowsiness, 
to make them safe for public consumption. Those antihistaminics 
so far placed in this category are Thonzylamine, Pyranisamine and 
Chlorprophenpyridamine. Whether, indeed, these three are the only 
ones suitable for use by the laity is certain to be strongly debated, 
since it will not be easy for manufacturers of other antihistaminics 
to accept this seeming superiority on the part of their competitors’ 
products. 

That there will be a hurried scramble to get these new “cold 
cures” on the market is certain. The common cold is looked upon 
by the public as “public enemy number one,” and no really effective 
medication has been on the market, until now, which would do 
more than afford some symptomatic relief. The advertising for these 
new remedies is certain to be vigorous and as high pressure as the 
Federal Trade Commission will allow. Some of the old stand-by 
cold remedies will be forced into this new field if they are not to lose 
much of their sales. 

Just what the long term results will prove concerning this new 
therapeutic approach is not at all clear. If one believes the projected 
advertising of some of these new products, it would appear that the 
cold will soon be as rare as small-pox, but these advertisements are 
undoubtedly a gross over-statement of fact. It does seem that the 
antihistaminics taken at the proper time do much to abort, or at least 
give symptomatic relief from the early symptoms of, the cold. The 
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exact mechanism whereby they accomplish this is not entirely clear. 
Some believe it is because the virus causes the release of histamine 
in the tissues and that the antihistaminics thus block and prevent the 
typical histamine reactions. 

One cannot help but wonder what the result of large scale use 
of these drugs will be. It is one thing to have drugs used on prescrip- 
tion and quite another to have them made generally available over 
the counter. By the use of simple mathematics it is easy to see why 
some inherent toxicity of these drugs might entirely escape detection 
until they were used on a mass scale. Presumably they have been 
proven safe, but it will not be certain until they have stood the test 
of billions of doses taken by millions of people. Then we shall know, 
and let us hope that the answer will not be that they are dangerous. 

The medical profession, as might be expected, is almost uni- 
formly opposed to the sale of these drugs to the public. Physicians, 
by their very nature of training, tend to be conservative since they 
well know the dangers of precipitous action. It has been pointed 
out by a number of physicians that these drugs often cause drowsi- 
ness, although those approved, as has been stated, are claimed to be 
devoid of this side-effect. The warning has also been sounded that 
the frequency of drug idiosynerasy with these new materials is not 
too well known. We must admit that there is considerable merit in 
the warnings of medical practitioners, but there is also, without doubt, 
some small lack of objectivity in their pronouncements. If these 
drugs are proved highly efficient in preventing or treating an early 
cold, much of the demand for medical attention during the winter 
months would be minimized. The physician, after all, is a human 
being, and he would not appreciate having his importance and the 
need for his services diminished. We have often wondered what the 
reaction of the medical profession would be if someone were to de- 
velop a drug the use of which would absolutely eliminate all pos- 
sibility of infection. Would the medical profession acclaim its dis- 
covery or would there be secret resentment that unfair competi- 
tion was being exercised? We pose this question not with sarcasm 
toward our medical colleagues but simply to point out that they, too, 
are human. j 

It will be interesting to observe the continuing development in 
this field. Wall the drugs cause accidents by promoting drowsiness ? 
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Will chronic toxicity develop or will they prove to be entirely safe 


and the real means of combatting the common cold? Will their 
use, over a period of time, lower the threshold of response to his- 
tamine and make some persons even more susceptible to its effects? 
No one knows the final answer, and only time will give us the full 
story. It is our prediction that, in the end, these drugs will prove 
far less efficient than the extravagant claims now made by their 
proponents and far less dangerous than described by conservative 
medical opinion. It is, however, our personal opinion that it might 
have been better to gain more experience with these drugs before re- 
leasing them for uncontrolled sale. 
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STUDIES ON ALCOHOL-SOLUBLE FUNGISTATIC 
AND FUNGICIDAL COMPOUNDS 


VI. A CRITICAL REVIEW OF FUNGISTATIC AND 
FUNGICIDAL TEST METHODS 


By Kurt A. Oster and Milton J. Golden * 


N 1945, the Council on Pharmacy and Chemistry of the American 

Medical Association (1), in a report entitled “The War and 
Dermatophytosis,” stated: “It is urgent that a standard test be es- 
tablished promptly” for the in vitro testing of antifungal compounds. 
It stated further that no serious attempt had been made to resolve the 
various methods which had been advanced previously—and which 
were all open to criticism—into one standard test, as the phenol 
coefficient test had been set up for bacterial disinfectants and antisep- 
tics. The Council made the reservation, however, that fungus growth 
conditions differ considerably from those of bacteria, and that there 
are differences among the growth conditions of various pathogenic 
fungus species. 

This review will be limited to the present test methods for those 
fungi which cause dermatophytosis, the four chief representatives of 
which are (1) Trichophyton mentagrophytes, (2) Trichophyton 
purpureum, (3) Epidermophyton inguinale, and (4) Monilia al- 
bicans. As has been shown by Emmons (2), Trichophyton 
rosaceum should not be included in such tests, since it is not patho- 
genic for humans. 


Clinical Tests 


Before reviewing the existing laboratory test methods for anti- 
fungal substances, one should first clearly define what should be ex- 
pected of in vitro fungistatic and fungicidal tests. It can be easily 
seen that the ideal test, the 100 per cent duplication of actual clinical 
conditions, can be only approximated but not attained. All efforts 
should therefore be directed to the closest possible simulation of those 


*From the Research Laboratories of McKesson and Robbins, Inc., Bridge- 
port, Conn. Read in part at the Gordon Research Conference A. A. A. S. on 
Medicinal Chemistry, Colby Junior College, August, 1948. 
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clinical conditions. On the other hand, we might argue that if labora- 
tory tests are of no convincing value, why not limit our tests to 
clinical studies? But if laboratory assays for antifungal substances 
possess certain shortcomings, the so-called clinical tests have shown 
« good deal of prejudice, confusion and lack of objectivity. These 
drawbacks of the clinical screening of antifungal substances lie partly 
in the variable nature of the dermatophytoses themselves and par- 
tially in problems innate to clinical testing. It is unfortunate that we 
cannot retrace our steps and treat the same infection over and over 
again with a variety of compounds, but each time under identical 
clinical conditions. 

Therefore, clinical evaluation has to rely on the statistical ap- 
proach, which is often most unsatisfactory considering the frequent 
remissions found in dermatophytosis. Furthermore, clinical studies 
are often handicapped by the prevalent attitude of the patient who 
usually does not consider dermatophytosis to be sufficiently severe to 
warrant repeated examinations by a physician. Recurrences are 
frequently a cause for a change of physicians. 

There remains institutional or group material for clinical test- 
ing purposes. But here again, the variety of the case material is 
rather limited. In most cases one deals with minor lesions. The, 
attention drawn to proper foot hygiene may cause remissions, and 
the evaluation of the test material is rather difficult. 

The Council on Pharmacy and Chemistry of the American 
Medical Association (1) has set up twelve rules for the clinical test- 
ing of antifungal compounds which, if observed in the medical litera- 
ture, would do away with a goodly number of reports and, conse- 
quently, unsatisfactory preparations. Recently, an eminent derma- 
tologist stated, “There is not one preparation on the market which 
will not cure some case of athlete's foot.” The clinical testing of 
antifungal substances, therefore, must be relegated to a secondary 
position as far as timing is concerned. Preliminary screening should 
be accomplished by properly initiated in vitro tests which afford a 
definite indication of the relative efficacy of the substances under test. 
Those which are screened out as effective in these in vitro test 
should be subjected subsequently to clinical trials which, naturally, 
have the last word about the qualities of such a compound. An ex- 
ample may be given to that effect. 
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In a series of fifty-five compounds tested by us, four were found 
to possess outstanding in vitro qualities. It was necessary, how- 


ever, to discard the top three compounds as clinically impractical, 


since they caused extensive skin irritation on patch testing (3). 
The clinical test is not to be dispensed with, by any means, in the 
development of a new antifungal compound found effective in the 


laboratory, but it can not be used for screening purposes. 


Definition of Terms 


Much of the present confusion regarding in vitro tests for sub- 


stances used in dermatophytosis therapy may be attributed to the 


loose usage of the terms “fungistatic” and “fungicidal.” Fungistatic 


action of a substance indicates its growth-preventing effect on a 


fungus culture, so long as it is in contact with the organisms. Fungi- 


cidal action, on the other hand, designates the killing effect of a 


compound on a fungus culture after contact for a limited period 


of time, making certain that the compound is completely removed 


from the culture, following the contact time, and that the basic struc- 


ture of the colony has not been altered, either by the compound or by 


the test method. i 
If one makes these definitions the criterion for any suggested 


test method, he would exclude, as far as in vitro test methods are 


concerned, all compounds which form permanent chemical complexes 


with the fungus proteins such as various mineral salts, and those 


which destroy the fungus itself, such as strong acids or bases. Like- 


wise, all fungicidal methods which alter the basic structure of the 


colony would be excluded by this definition. Further, if one con- 


siders that the multitude of antifungal substances are water insoluble 


end alcohol soluble, a number of suggested in vitro test methods— 


especially those designea to test fungicidal qualities would fall by the 
wayside when this strict definition is applied to them. 


Fungistatic Test Methods 


Let us examine critically the in vitro methods suggested for the 
testing of antifungal substances. Probably the first laboratory 
method of significance suggested in this country was that by Scham- 
berg and Kolmer in 1922 (4). For the determination of fungistasis, 
the accurately diluted test substance (in aqueous solution if possible ) 
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is incorporated in Sabouraud’s agar slants. The freshly isolated 
fungus is seeded, and the tube is incubated at room temperature. 
A number of dilutions of the drug should be used, and each test 
should be repeated to insure accuracy. This method, which in its 
suggested form is mainly applicable to water soluble compounds, has 
been used with minor modifications by a multitude of authors. 

In 1931, McCrea (5) suggested that a slightly modified Scham- 
berg and Kolmer method be adopted as the standard fungistatic test. 
Lewis and Hopper’s (6) excellent book on medical mycology men- 
tions only the Schamberg and Kolmer method of testing fungistatic 
power. 

Let us examine the limitations of this test method more closely. 
The test is designed mainly for use with water soluble compounds. 
In their paper on the fungicidal power of phenol derivatives, \Vood- 
ward, Kingery and Williams (7) complained about this shortcoming 
and attempted to circumvent it by dissolving their compounds in 
alkali (thereby changing the pH) or in dilute alcohol. This 
change in solvents makes the test an individual procedure for each 
substance tested. At one time one has water; at another time, alkali; 
and at a third time, various dilutions of a proper solvent. This creates 
an embarrassing situation for anyone trying to assay fungistatic com- 
pounds on a really comparative basis. 

We have modified the Schamberg and Kolmer method (4) in 
such a way as to be applicable to alcohol-soluble compounds without 
violating its underlying principle (8). In view of the fact that 
alcohol itself possesses minor fungistatic properties, it was necessary 
te limit the quantity of alcohol incorporated in the agar to 0.1 cc., 
an amount which exerted no noticeable fungistasis on plates con- 
taining 20 ce. of Sabouraud’s agar. The original concentration of 
the test substance in alcohol was thereby diluted two hundred times. 
The surfaces of the plates were streaked with a ten-day-old culture 
of the test organism, and the plates were incubated for two weeks, 
after which time the presence or absence of growth was noted. The 
highest dilution of the test material which completely inhibited the 
growth of fungi after a two-week incubation period was regarded as 
the critical fungistatic dilution. 

The original Schamberg and Kolmer (4) method does not. in- 
corporate serum in the agar. It is common knowledge that some 
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of the apparently most effective antifungal substances are inhibited 
by the presence of proteins. Therefore, the Sabouraud’s agar 
medium used in this method should contain at least 10 per cent 
serum to ascertain a possible protein effect. It is understood that 
the 10 per cent value is chosen arbitrarily and does not signify that 
10 per cent serum is equivalent to the protein content of the human 
skin. 

This fungistatic test method is very valuable in the testing of vola- 
tile compounds. Its shortcomings are that the test reveals only one 
value at which the substance is either fungistatic or not fungistatic. 
Nothing is learned of the essential activity of a compound at those 
concentrations where fungistasis is progressing and at those concen- 
trations where fungistasis is leveling off to reach a constant ceiling. 

This particular information may be gained by another fungis- 
tatic in vitro test method, the so-called agar cup plate method, 
originally described by Reddish in 1929 and the United States De- 
partment of Agriculture Circular No. 198, for determining bacterio- 
stasis and adapted for fungistatic testing by Burlingame and Reddish 
in 1939 (9), The serum agar is prepared by adding 2 cc. of sterile 
normal horse serum to 18 ce. of Sabouraud’s agar, which has been 
melted and cooled to 40 degrees. The agar is poured into a 9 centi- 
meter Petri dish, and, when hardened, the entire surface of each 
plate is streaked with a ten-day-old culture of the test organism. 
A 2 centimeter cup is cut from the center of the plate with a sterile 
cork borer, and approximately 0.8 cc. of the test substance is pipetted 
into the cup in 95 per cent alcohol. The fungistatic activity of a given 
compound is indicated by a cleared zone around the cup. Solvent 
controls with 95 per cent alcohol showed that the fungistatic 
effect of the solvent in this method is minimal. This method, as 
originally described by Burlingame and Reddish (9), was applied by 
these authors for a single concentration of the fungistatic substance, 
and single values for therapeutic preparations are reported in the 
medical literature. 

To learn more of the activity of any given drug, it is standard 
procedure in pharmacology to establish its dosage response. We 
applied this principle of dosage response to the agar cup plate test 
for fungistasis and in this way tried to determine the actual fungi- 


static activities of various compounds. The plant pathologists have 
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employed the dosage response in their spore germination tests using 
the or LD,, 
as their yardstick (10). It may be said here that this method is 
excellent, provided the test organism has suitable spores; Sclerotinia 
fructicola and Macrosporium sarcinaeforme fulfill these requirements 


at various concentrations of fungistatic compounds 


admirably. However, the trichophytons and the epidermophytons, 
which constitute the majorty of fungi pathogenic for the human skin, 
have small spores, and the test did not prove successful in our hands 
with the use of these organisms. 

Principally, it may be stated that the test organisms for in vitro 
testing, in order to be considered of practical value in medical my- 
cology, should be organisms which cause human pathology and not 
plant pathology. The individual susceptibility of a fungus to a given 
substance varies considerably. The two fields are too widely sepa- 
rated today by the therapeutic qualities expected of an effective anti- 
fungal compound to be comparable. The advantage which the slide 
germination method claims to have over the agar cup plate method 
is that of the elimination of agar from the procedure. The distilled 
water utilized by the former method is naturally free of the adsorp- 
tive colloidal material encountered in agar. 

To explain the contact of the water-insoluble antifungal com- 
pound with the spores, two theories have been put forth by the plant 
pathologist; one, the Oligodynamic Theory, and two, the so-called 
Suicide Theory (11). The first theory postulates that there is a 
sub-lethal dose of the chemical in a solubility equilibrium with the 
drop of water. The spore absorbing part of this dissolved material 
in its lipoid layers depletes the water of the material, and the deficit 
is made up by further dissolving the chemical from the undissolved 
depot. The other possibility considered is that, during the process 
of germination, the spores excrete some metabolic products into the 
water, such as amino acids, which in their turn serve as solubilizers 
of the test substance. Even in this method, a theoretical carrier is 
necessary to explain the penetration of the antifungal substance into 
the spore. In the agar cup method we encounter the same condition 
and problem of penetration, only on a larger scale. We deal with 
the same problem of penetration, but, at jeast, we start by adding the 


test substance in a dissolved form and not as a solid, as the plant 
pathologist does. Whatever the mechanism of penetration through 
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the agar may be, is that phenomenon an indication of the ability of 
the antifungal substance to penetrate such material as epidermis? 
The answer to this question, which constitutes the major attack on 
the agar cup plate method, is neither a simple “Yes” nor “No.” 
Penetration through epidermis and through agar are certainly not 
identical, even if the agar does contain some proteins. The method 
claims only to afford some indication of eventual penetration, and 
that it certainly does. 

We believe that this question of penetration through agar, 
paralleling penetration through epidermis, has been as much over- 
stressed by those on the positive side of the problem as by those on 
the negative side. The clearance zone around the agar cup, as we 
like to call it, is for our purposes merely a measure of the fungi- 
static activity of a given compound, and by measuring several clear- 
ances at different dosages, we obtain the slope of this activity by the 
dosage response curve. One should not read too much into one 
laboratory test and then condemn it, because it does not furnish all 
the desired information at once. 

In any method designed to evaluate various products, a yard- 
stick is neded as a quantitative expression of the observed values. 
In bacteriological testing, the phenol coefficient of Rideal and Walker 
(12) is in common use. Thus far, no such common denominator has 
been found for the testing of antifungal substances. Emmons (2) 
suggested a test employing the phenol coefficient for antifungal sub- 
stances, but his method has major shortcomings. It can be applied 
only to water soluble substances designed for determining the action 
of compounds on floors and the like. 

We suggested an expression of fungistatic activity and called 
it the activity coefficient (8). We adopted the method used in 
assaying penicillin where a clear zone of 22 millimeters diameter is 
the expression of one unit of penicillin. Paralleling this evaluation, 
a standard of 5 millimeters clearance of the agar plate at a 1 per 
cent concentration of any given substance was arbitrarily chosen by 
vs as the activity 1. Using Trichophyton mentagrophytes as the 
test organism, the concentration, at which a compound exhibited 5 
millimeter clearance, divided into the Figure 1 gave the fungistatic 
activity coefficient of this particular substance. This method avoids 
reference to a standard fungistatic compound and refers only to a 
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given area of radius segment clearance with a given organism, which 
demonstrated extremely reproducible qualities on culturing in our 
hands. 

A new means of expressing fungistasis by measuring the activity 
coefficient derived from dosage response curves is herewith suggested. 
Thus, the standardization of the activity of one substance against the 
activity of another, which might act by a completely different mechan- 
ism is avoided. The standard conditions are those of medium and 
of culture. 

For the sake of completeness, mention is made here of some 
minor modifications of the agar cup plate method. Taft, in 1939 
(13), suggested a delayed cup plate by flooding a second layer oi 
agar over the first layer. Since the dermatophytons are chiefly 
aerobic organisms, this modification is not desirable. It smothers 
the growth. Incorporating a conidial suspension in the agar rather 
then streaking it with a culture has no decided advantage in making 
this more cumbersome method more desirable. The use of the 
penicup method tor alcohol soluble fungistatic compounds, as sug- 
gested by Hillegas and Camp in 1945 (14) produced only irreproduc- 
ible results in our hands. The solvent would seep beneath the peni- 


cup cylinder, and the results were dependent on the resultant flood- 
ing of the surface with the solution. The method is well applicable 


to water soluble substances. 

A different approach to the testing fungistasis is the method 
deseribed by Sharlit (15), who incorporates the chemical under test 
in a collodion membrane. It was claimed that these tests results 
would be an expression of fungicidal power. At best, however, it 
will demonstrate only fungistasis. 


Fungicidal Test Methods 


This brings us then to the field of testing for fungicidal activity. 
The situation in this field, unfortunately, is quite different from the 
just described fungistatic tests. It is here that most of the present 
confusion originates. The importance of testing for fungicidal power 
cannot be overstressed, since it is with this test that the eventual 
clinical performance of a new fungicide may be predicted. Let us 
then go back to our original definition of a fungicidal test, which 
stated three basic conditions: (1) Contact of fungus culture and 
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fungicide for a limited period of time, (2) complete removal of the 
fungicide from the fungus culture by a suitable washing step, and 
(3) the condition that the basic structure of the colony should not 
be altered either by the compound or by the test method. 

If we examine some of the suggested test methods in the light of 
the last postulate, we find that most of these methods definitely alter 
the basic structure of the fungus culture. Fungi grow differently from 
bacteria, and to force their testing into a sort of a straight-jacket 
simply because the test methods are used on bacteria is driving the 
issue of unification of test procedures too far. A mold consists of 
hyphae, matted together into a mycelium, and a variety of spores, 
conidia, or chlamydospores. The growth of the fungus colony occurs 
by either one of these components. Most tests favor the conidial 
phase for testing with consequent neglect of the hyphal forms and 
the chlamydospores. It is not absolutely certain which form of 
growth is responsible for human pathogenicity. It may be that all 
three forms share in the infectiousness and in the individual spread 
of dermatophytosis. Therefore, it seems only logical to test the 
fungi as fungi and not as bacteria. For this reason, we are opposed 
in principle to those methods which artifically break up the mycelia 
with glass beads, as the methods suggested by Schamberg and Kolmer 
(4) and the subsequent modification by McCrea (5) and by Klar- 
mann, Sternov, and Gates (16). The same objection holds also for 
the method suggested by Emmons (2). 

In 1932, Smyth and Smyth (17) suggested a new fungicidal 
test method. They took pieces of the entire matted fungus culture, 
supposedly containing all three major forms of fungus growth, and 
tested on these little blocks the action of pine oils. The test com- 
pound was washed out with 95 per cent alcohol, and the alcohol was 
then removed by rinsing with saline. The age of the test culture 
ranged from 1 to 2 months. This method was modified and popu- 
larized by Burlingame and Reddish in 1939 (9). Various articles 
have appeared since that time making use of the Burlingame and 
Reddish method for testing fungicidal compounds. The variation 
suggested by Burlingame and Reddish consisted principally in en- 
larging the size of the test block and in leaving the agar together 
with the culture and in eliminating the rinsing step in 95 per cent 
alcohol, substituting instead a longer washing period in watery broth. 
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The reasons for this were merely stated but not substantiated by suit- 
able experimentation. 

We have thoroughly investigated this fungicidal method (18) 
and have found after careful scrutiny of the steps involved in per- 
forming this technique that it reveals the following shortcomings, 
which are most evident when alcohol soluble fungicides are em- 
ployed: (1) The test culture is not sufficiently aged; (2) The con- 
tact time of the fungicide with the culture is overly long; (3) No 
serum has been incorporated in the medium to detect any eventual 
protein effect; and (4) a water-insoluble, alcohol-soluble fungicide 
cannot be removed from the culture disk by shaking it in watery 
broth. 

Burlingame and Reddish (9) recommended a culture age of five 
days. Microscopic examination of cultures of Trichophyton 
mentagrophytes reveals that hyphal structure predominates in a 5- 
day-old culture. After 10 days, an abundance of microspores or 
microconidia can be observed, while a 15-day old culture exhibits 
many thick-walled chlamydospores. These time variations in the 
basic culture characterists should be afforded careful consideration 
in any fungicidal test method. Since these test conditions should 


most closely simulate the human pathological picture found in 
dermatophytosis, the test culture to be used should contain most 


of the various morphologic structures of fungus growth and repro- 
duction. Use of the relatively immature 5-day-old culture does not 
fulfill this need. McCrea (5) has propounded similar ideas. 

The contact time suggested by Burlingame and Reddish (9) 
for the fungus and test substance is 5, 15, and 30 minutes. Such 
long exposures are not practical, when alcohol-soluble fungicides are 
to be tested. A 95 per cent alcohol control was fungicidal in itself 
after 10 minutes contact with a 5-day-old culture. In order to make 
the test conditions more stringent and the results more meaningful, 
the contact time for alcohol-soluble fungicides has been reduced by 
us to 1 minute. The finer the differences in the evaluation of fungi- 
cides, the more acutely we can observe the possibilities of obtaining 
effective compounds. 

The question will arise, ‘Do we need to make these finer differen- 
trations?” If we will eventually obtain more efficient fungicides, we 
definitely need to put them to the severest test methods possible. 
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A very serious limitation of the Burlingame and Reddish (9) 
technique is the washing step in aqueous broth. Once again, this 
rinsing step is not applicable to water insoluble compounds. A 
simple test will convince any one of this impossibility. A 1 per cent 
solution of salicylic acid in 95 per cent alcohol was found to be 
fungicidal in 5 minutes’ contact with a five-day-old culture, when 
tested by the original Burlingame and Reddish (9) method—that is, 
observing the washing step in aqueous broth. That a considerable 
amount of salicylic acid adhered to such a culture disk after the 
broth washing step was proved by a positive ferric chloride test. 
However, when a similar salicylic acid treated culture disk was 
washed for 5 minutes in a 30 per cent acetone water mixture, the 
substance was efficiently removed, as indicated by an almost nega- 
tive ferric chloride reaction, and the final test results showed that 1 
per cent salicylic acid solution is not fungicidal. At best, the Bur- 
lingame and Reddish (9) technique demonstrates a continued fungi- 
static rather than fungicidal action of water-insoluble compounds. 

It was ascertained by us that a 30 per cent acetone-water mix- 
ture suffices in most cases to remove the adhering fungicide and that 
this mixture is not fungicidal in itself, even after a 15-minute contact 
with a 5-day-old fungus culture. Taking all of the described find- 
ings into consideration, the adoption of a modified fungicidal method 
gave reproducible and significant results with alcohol-soluble fungi- 
cides (18). 


Testing of the Actual Antifungal Preparation 


In actual therapy, fungicidal compounds are not usually dis- 
pensed in 95 per cent alcohol. We have noted that diluting down this 
solvent diminishes considerably the fungicidal activity of some com- 
pounds dissolved therein. For this reason, the data obtained with 
one concentration of the solvent may not be valid for another, and 
all of the reported values should be regarded merely as an expression 
of the relative activity of the test compound. A change or dilution 
of the carrier must be subjected to new tests which would furnish 
different values. 

This brings us to the testing of the actual therapeutic antifungal 
preparation. What should be the concentration of the antifungal 
substance for clinical use? What information may be gained from 
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in vitro tests? Here, fungistatic tests are of very limited value. Any 
antifungal preparation worthy of its name should at least clear the 
entire test plate, if tested by the agar cup plate method in the con- 
centrations to be used for therapy. However, very few do that. 
For fungicidalness, a contact time of 2 minutes in the respective car- 
rier instead of the 1l-minute with 95 per cent alcohol should be 
sufficient for fungicidal values. A preparation which will fulfill these 
test conditions will exhibit therapeutic effects with reasonable cer- 
tainty. Clinical tests must then be performed to establish the ab- 
sence of skin sensitizing and irritating properties. 

We cannot overemphasize that favorable in vitro test results 
cannot always be relied on to predict accurately a favorable clinical 
performance by an antifungal substance. It seems that the der- 
matophytons which were mentioned earlier, show a definite parallel 
pattern in their in vitro and in vivo susceptibilities. However, if 
cne wishes to go one step further in in vitro testing, one might 
culture the fungus on epidermis, on scales and the like and test their 
retarding effect on the antifungal substance. We do have, however, 
one fungus infection which because of its natural habitat lends it- 
self excellently to this type of test, Microsporon audouini. Some 
fungicides exhibited excellent in vitro effects on the pure agar cul- 
tur of this organism, but when individual infected hairs were tested, 
and honestly tested, the results were quite disappointing. Most of 
the preparations used had excellent clinical write-ups, by the way. 

We quote Dr. J. H. Mitchell, Professor of Dermatology, Uni- 
versity of Illinois (19), who wrote: 


“Hairs taken from one infected patch of the scalp were 
planted on Sabouraud’s medium after covering the hairs with 
the preparations in the following order: (1) control, (2) safety 
soap, (3) equal parts of phenol and camphor, (4) phenol and 
camphor with the addition of water, (5) Zephiran chloride, (6) 
Sopronol ointment, and (7) 1) per cent phenyl mercuric 
salicylate. All of the inoculations grew luxuriantly with the 
exception of those made with phenyl mercuric salicylate. An- 
other widely advertised preparation known as ‘Desenex’ was 


tested by covering the hairs with the ointment and planting them 


on sabouraud agar. No attempt was made to remove the oint- 
ment from the hairs before planting. It was found that JJicro- 
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sporon audouini infected hairs coated with Desenex ointment 
will bring forth luxurious colonies of Microsporon audouini as 
if no such ointment had been applied.” 


Needless to say, when such a test is performed, which is at best a 
fungistatic test, one sometimes wonders about the excellent clinical 
results reported with such preparations. In the meantime, we have 
developed a fungistatic and fungicidal test for antifungal ointments 
which gives significant information (20). 

In a recent evaluation of antifungal substances, Peck (21) at- 
tempts to correlate fungistatic and fungicidal action of chemicals with 
their tendency to stimulate fungi to produce antigens. 

The substances he added produced fungistasis only, and it was 
found that the concentrations of Trichophytin depended on the degree 
of growth of the fungi. Contrary to Peck’s claim this method is not 
measuring the effect of the fungicidal properties of chemicals. What 
is found may be various metabolites produced by the fungi under 
unfavorable growth conditions. It is not proven by any means that 
the allergenic substances originating from partial suppression of 
fungus growth are identical with those released by the sudden de- 
struction of fungi by an actual fungicide. 

The differentiation of fungistatic and fungicidal preparations 
niay lead the clinical observer to a complete revision of thought in 
the evaluation of therapeutic results obtained with antifungal prepara- 
tions. A fungistatic preparation will only heal over manifest skin 
lesions by rendering fungi into a quiescent state. After the fungi- 
static effect has worn off, a recurrence is most likely to happen 
at the very same anatomical location of the original lesion. There 
arises then the question of recurrence versus reinfection. We think 
that most of the so-called reinfections are only recurrences due to 
unsatisfactory and weak antifungal preparations, which are applied 
in high concentrations in an attempt to overcome their innate thera- 
peutic inefficacy, which tends to perpetuate the infection and render 
the organisms resistant to the antifungal substance used. 

Truly fungicidal preparations on the other hand would produce 
a different healing process on the affected skin. The manifest lesions 
as well as the dormant infection will be attacked by such a prepara- 
tion, giving in the beginning the impression of a spreading of the skin 
lesions. Shedding would occur in skin areas which look apparently 
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normal to the superficial observer, but which harbor fungi in the rest- 
ing spore stage. After the last vestiges of the infection are elimi- 
nated, a relapse could then be classified as reinfection. These prepara- 
tions are also most likely to produce more intense dermatophytid 
reactions in sensitive persons, which may be considered another ex- 
pression of their fungicidal efficacy. 

Lately aliphatic fatty acid compounds have been heralded as 
producing cures of fungus infections. Our tests showed that most 
of these chemicals are only weak antifungal compounds (8, 18). 
Recently, it was shown by Rothman (22) that Trichophytons ac- 
quire considerable resistance to pelargonic acid, and Behrman (23) 
admits that these substances have only weak therapeutic action, con- 
firming our test results. He suggests the search for more potent 
antifungal substances. 

In summarizing, it may be stated that if properly performed “in 
vitro” tests show promising results for a chemical; one might ex- 
pect some specific clinical results, but if negative results are obtained 
with these in vitro studies, then good clinical results are due either 
to unspecific influences other than an alleged antifungal potency of 
the investigated compound or to activation of antifungal action in 
Vivo. 

It seems that the present stage of dermatophytosis chemotherapy 
is comparable to the time when we treated lobar pneumonia with 
quinine derivatives. We have hopes that critical in vitro tests and 
consequent screening of compounds might in the future bring to 
fungus treatment what will correspond to the Sulfonamide and 
Penicillin level of pneumonia therapy. When this happens, we shall 
not have to condemn the so-called “strong fungicides” of present 
days which, in reality, are only extremely weak fungicides applied 
to the unsuspecting skin day in and day out and in horrifying con- 
centrations. We shall then really be able to check and alter the 
pathological course of events which today constitutes derma- 
tophytosis. 
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COMPOUNDING PRACTICES IN THE U. S. A. 
AND CANADA 


By Samuel W. Goldstein * 


IE preliminary report of the Pharmaceutical Survey Director 

was given at the San Francisco Convention of the American 
Pharmaceutical Association in August 1948. In answer to a ques- 
tion as to whether the final report would contain information rela- 
tive to the accuracy with which compounding is performed at the 
prescription-counter, Doctor Elliott stated that such a study was be- 
yond the scope of the survey. One can readily understand that the 
studies of the Survey group were limited to certain correlated phases 
of pharmacy, and that other important studies could not be included. 
Nevertheless, I am sure that no one who is truly interested in phar- 
macy as a professional calling will challenge the need for a proper 
evaluation of the precision with which pharmacists are performing 
that function which, more than any other activity, sets them apart as 
professional practitioners. 

A study of the compounding precision in the pharmacies of one 
state was reported by the author in 1947 (1). The study was made 
on the basis of the standards utilized in several other state surveys 
in order to obtain comparable data. A report (2) of the surveys in 
Connecticut, Florida, Maryland, and Massachusetts showed that 
about 59, 50, 41, and 50 per cent, respectively, of the compounded 
prescriptions did not meet a +10 per cent tolerance. Later studies 
(3-8) by the author showed that the 10 per cent tolerance is not a 
reasonable and equitable standard for all extemporaneouly com- 
pounded pharmaceuticals. A basis for the establishment of standards 
of tolerance for prescription-counter products has been developed, 
and tentative standards for liquid preparations have been determined 
(9, 10). A report is offered here on a nation-wide spot survey of 
compounding precision. The United States survey data were ob- 
tained from 951 solutions that were compounded by 446 pharmacists 


(390) 
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in 117 communities scattered throughout 47 states and the District : 
* Pharmaceutical Chemist, Maryland State Health Department, member of 
American Pharmaceutical Association Committee on Prescription Tolerances. 
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ef Columbia. When a tolerance of +10 per cent is applied to the 
assembled data, the national result is approximately the same as that 
which was reported for four states in 1947, About 52 per cent of 
the sampled solutions would be classed as acceptable. When the 
standards proposed in 1948 are applied to these data, about 65 per 
cent of the solutions are classed as acceptable. To this extent are the 
facts concerning compounding precision brought nearer the truth by 
the application of reasonable and equitable standards of tolerance. 


Study of Compounding Data 


Now that we have a sound and proper view of the situation, let 
us examine carefully the disclosed facts. A recurring criticism of 
reports on compounding precision is based on the presentation of in- 
sufficient data regarding the extent of the deviations beyond the work- 
ing standard. That information is included in this report. The data 
for all the solutions utilized in this study are summarized in Tables 
1 and 2. What factors are responsible for the unsatisfactory com- 
pounding of 35 per cent of all the solutions purchased? The great 
majority of the compounded solutions consist of 3 per cent Boric 
acid solution (2 ozs.) and 2 per cent Neo-Silvol solution (1 0z.). 
They represent the simplest type of compounded galenical in which 
an arithmetical calculation is required. The proposed tolerance for 
each solution is +15 per cent. 


Factors Affecting Precision 


Is more refined equipment required for accurate compounding 
than that which is found in the average prescription department ? 
In too many cases, the answer is “Yes.” With respect to the solu- 
tions studied in this survey, only the simplest equipment is required. 
Would the use of 454, 456 grains; or 450, 437, or 500 grains per 
fluidounce as the basis of percentage calculations cause excessive 
deviation? Use of 500 grains would cause the greatest deviation of 
+ 9.7 per cent, and use of 437 grains would cause a deviation of 
—4.2 per cent. The deviations caused by using the other grain 
weights; or by using 30 cc. and 60 ce. as equivalent volumes for 1 
and 2 fluidounces, and weighing the calculated quantities with metric 
weights would be negligible. It would appear to be entirely rea- 
sonable to expect the deviations in these preparations to be held 
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within the proposed limits. The majority of the pharmacists found 
this to be within their abilities. Many of their products show devia- 
tions well within these limits. 


Boric Acid Solution 


The Boric acid solution required the larger quantity of solid and 
a larger volume was requested. These factors should have favored 
more exact products. We find, however, that a greater percentage 
of these solutions exceed the allowed limits of deviation than do the 
Neo-Silvol solutions. Of the 418 samples of 3 per cent Borie acid 
solution, 211 samples (50% ) exceed a +10 per cent tolerance, and 
165 samples (40%) exceed a +15 per cent tolerance. Among the 
165 Boric acid solutions that exceed the 15 per cent tolerance, there 
appear groups of solutions that more nearly contain the amount of 
solute required for other unit concentrations. Eighteen samples are 
approximately 1 per cent; 14 samples are approximately 1.5 per cent; 
21 samples are approximately 2 per cent; and 55 samples contain 
more than 4+ per cent of boric acid. These solutions account for 65 
per cent of the deviations outside the 15 per cent limits. And they 
all show deviations exceeding +30%. The solutions containing 
more than 4 per cent of boric acid can be related to the number of 
pharmacists who dispensed their stock solutions of boric acid instead 
of the requested concentration. These are instances of dispensing 
errors rather than compounding deviations. Some of these phar- 
macists might have diluted their stock solutions, assuming that the 
eriginal concentration was about 4 per cent instead of the 6 per 
cent solution found on some shelves. The solutions containing 1 
per cent and 1.5 per cent can be related to the number of pharmacists 
who overlooked a multiplication in their calculations. Neglect to 
multiply by 3 for the percentage would yield a 1 per cent solution. 
Neglect to multiply by 2 for the number of ounces would yield a 
1.5 per cent solution. Those who prepared a 2 per ecent solution 
might have been confused by the request for the 2 per cent Neo- 
Silvol solution at the same time. If all the erroneous Boric acid 
solutions that can possibly be attributed to arithmetical or ethical 
carelessness (108 samples) are eliminated, 103 (33%) of the re- 
maining 310 samples do not meet a +10 per cent limit of error, and 


57 samples (189% ) do not meet the +15 per cent tolerance. 
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The importance of the factor of mathematical confusion is fur- 
ther emphasized in the data obtained with 3 per cent Boric acid solu- 
tions requested in 3 ounce quantities. Six of the 23 solutions show 
concentrations of approximately 1 per cent. Omission of a mul- 
tiplication by 3, to raise the quantity to the requested percentage 
or to the requested volume, could account for these solutions. Two 
of the solutions are approximately 2 per cent, and two pharmacists 
dispensed their stock N. F. Solutions. These errors all exceed +30 
per cent and account for 10 of the 11 deviations exceeding +15 per 
cent. The other unsatisfactory preparation shows a deviation of 25 
per cent. 

The relative precision with which 2 ounces of 3 per cent Boric 
acid solution was compounded in different types of drugstores is in- 
dicated in Table 3. Based upon the recommended tolerance of 15 
per cent, all stores show 61 per cent acceptable samples ; professional 
stores show 73 per cent acceptable samples; chain stores show 62 
per cent acceptable samples. 


Neo-Silvol Solution 

The Neo-Silvol solutions were requested in 1 ounce quantities. 
Only one multiplication is required in the calculation, and this re- 
duces the percentage of samples that exceed the limits of tolerance. 
Of the 446 samples of 2 per cent Neo-Silvol solution, 193 samples 
(45% ) exceed a +10 per cent tolerance, and 128 samples (29% } 
exceed a +15 per cent tolerance. Among the 128 solutions con- 
sidered to be unacceptable, 6 samples are approximately 1 per cent; 
41 samples are approximately 3 per cent; and 12 samples contain 
3.8 per cent or more of Neo-Silvol. These solutions, accounting 
for 46 per cent of the unacceptable solutions, show deviations exceed- 
ing +30 per cent. Only 5 per cent of the unacceptable solutions 
can be attributed to neglect in multiplying by 2 to raise the quantity 


3. Bortc Acip SoLuTION 3%. Propucts From DIFFERENT Types 
OF STORES 

No. of No. of No. of No. of No. of 
Type of Store Samples Deviations Deviations Deviations Deviations 
>+10% >+15% >+20% > +30% 
All 418 211(50%) 165(40%) = 139(33%) 106( 25%) 
Professional 47 17 (36%) 13(28° ) 8(17%) 6(13%) 
Chain 58 31(53%) 22(38% ) 22(38% ) 16( 28%) 
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to the requested percentage. The other 95 per cent of the erroneous 
solutions represent carelessness, confusion, or inaccurate equipment. 
A 3 per cent boric acid solution was requested at the same time, and 
that might have caused the confusion in some cases where a 3 per 
cent solution of Neo-Silvol was prepared. The attempt to explain 
how the confusion could occur should not be interpreted as an at- 
tempt to excuse the condition. 

The relative precision with which the requested Neo-Silvol solu- 
tion was compounded in different types of drugstores is shown in 
Table 4. Based upon the recommended tolerance of +15 per cent, 
all stores show 72 per cent acceptable samples; professional stores 
slow 8&8 per cent acceptable samples; chain stores show 70 per cent 
acceptable samples. 

The hygroscopic properties of Neo-Silvol might affect the 
operator’s precision to some extent, but not to such an extent that 
would make the 15 per cent tolerance unreasonable. Since the 
classification of this product as stable or unstable for purposes of 
standardization appeared to be debatable, a study of compounded 
solutions of Neo-Silvol was conducted under conditions acceptable ; 
for tolerance determinations. The results indicate that Neo-Silvol 
solutions can meet the tolerances determined for stable substances. 

Furthermore, of the 128 survey samples that show deviations greater 
than 15 per cent, 88 samples (69% ) show plus deviations, while only 
40 samples (31%) show minus deviations. 


Phenol in Oil 

Twenty-seven samples of 2 per cent Phenol in Oil were pur- 
chased. Six of the solutions were prepared at different times by 
the pharmacists in a professional pharmacy, and they bore special 
labels. Fourteen of the other 21 solutions carried no warning or 


Tasie 4. So_ution Propucts From DIFFERENT Types 
OF STORES 


No. of No. of No. of No. of No. of 
Type of Store Samples Deviations Deviations Deviations Deviations 


All 446 193 (43° ) 128 (29%) 94(21%) 67(15%) 
Professional 42 11(26'7 ) 5(12%) 2(5%) 2(5%) 


Chain 60 27 (45% ) 18 (30%) 13(22%) 8(13%) 


| 
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caution label. The data for the 27 samples are given in Table 5. 
This abbreviated study yields the following interesting and valuable 
information. Eleven of the 27 compounders used mineral oil as the 
vehicle. Four of these products contained more than 1.5 per cent of 


phenol, and beautiful needle-like crystals of phenol separated from 


solution. The crystals dissolved on warming the bottle and contents 
in hot tap-water, but they separated again at 25°C. No directions 
for warming were given. This indicates that the solubility of phenol 
in mineral oil has not been properly stressed. It further verifies 
the contention that the descriptive term “sparingly soluble’ should 
be used for designating the solubility of phenol in liquid petrolatum. 


TABLE 5. Propucts DispENsEep As 2% PHENOL IN OIL 


Phenol Found Deviation Appearance 
Gm./100 ce. % Oil Used of Product 
+11.0 Olive Clear 
+23.5 Mineral Crystals 
—53.0 Mineral Clear 
—13.0 Mineral Crystals 
+17.0 Sesame Clear 
—42.0 Mineral Globule (aq. ) 
+68.0 Mineral Layer (aq.) 
—58.0 Mineral Clear 
—45.5 Olive Clear 
—19.0 Mineral Red Film (aq.) 
—55.5 Olive Turbid (sl.) 
—63.5 Mineral Film (aq.) 
—45.0 Olive Turbid 
—69.0 Mineral Clear 
—40.0 Cottonseed Clear 
—419.0) Olive Turbid 
+ 0.5 Cottonseed Clear 
+ 6.5 Cottonseed Clear 
+27.0 Cottonseed Clear 
0.0 Cottonseed Clear 
+. 3.0 Cottonseed Clear 
59 Cottonseed Clear 
— 35 Olive Ciear 
—11.0 Mineral Crystals 
— 1.0 Olive Clear 
—11.5 Mineral Crystals 
+ 24.0 Olive Clear 


No. 
1 
2 
| 
4 
5 
6 
42 
43 
44 
46 
47 
49 
50 
52 
53 
69 
70 
71 
72 
73 
74 
426 
427 
428 
429 
430 
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The U. S. P. statement that crystalline Phenol (and not 
Liquefied Phenol) should be used with fixed oils, liquid petrolatum, 
or petrolatum is important. However, it can be misleading in that 
it gives the impression that there is no sharp difference in the solu- 
bility of phenol in these vehicles. The word “melted” should be 
omtited from the U. S. P. “Note” and it should read“. . . , erystal- 
line Phenol should be used instead of Liquefield Phenol.” Ap- 
parently the melting of the phenol enables more than 1.5 per cent 
solubility in mineral oil with subsequent separation of phenol crystals 
on standing. Four of the purchased preparations showed disregard 
of the U. S. P. “Note” as indicated by the presence of aqueous 
globules in one and of an aqueous layer in another of those made 
with mineral oil, and by the turbidity in two of those made with 
olive oil. The two products, in which enough moisture was present 
to form only a film under the mineral oil solution, and the slightly 
turbid olive oil solution indicate the use of phenol which had under- 
gone partial deliquescence. 

Seven of the 27 products (26% ) meet the +10 per cent toler- 
ance which has heretofore been used by some officials for all 
prescription-counter products; and 12 solutions (44%) meet the 
17.5 per cent tolerance which the proposed system of tolerance 
assignment indicates for this preparation. Four of the 16 solutions 
in which a vegetable oil was used show evidence that enough phenol 
was weighed to prepare a 1 per cent solution instead of a 2 per cent 
solution, as was requested and as the labels state. Four of the 11 
mineral oil solutions might indicate the same error. 

Sixteen of the solutions were obtained at professional pharmacies. 
The error in one of these samples was apparently caused by a 
mathematical oversight. Twelve of the other 15 samples fall within 
the +17.5 per cent tolerance. The deviations in products obtained at 
different types of stores are shown in Table 6. These few results 
indicate that more precise work is performed in establishments con- 


TARLE 6. PHENOL IN 2%. Propucts From DirFErRENT Types oF STORES 


No. of No. of No. of No. ot 
Type of Store Samples Deviations Deviations Deviations 

>+20% >+30% > +50% 

Professional 16 4(25%) 1(6%) 1(6% ) 
Chain 6 6(100% ) 6(100% ) 4(67%) 
Other 5 4(80% ) 4(80% ) 1( 20%) 


|_| 
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cerned only with professional activities. These limited data further 
emphasize the fact that the +17.5 per cent tolerance recommended 
for solutions of this type is reasonable and is not too lenient. 


Silver Nitrate Solution 


Thirty-seven samples of 2 per cent Silver nitrate solution were 
purchased in 1 ounce quantities. Nineteen samples (51%) show 


deviations that exceed 10 per cent; 15 samples (41%) exceed 15 
per cent; 10 samples (27%) exceed 20 per cent; 8 samples (22% ) 
exceed 30 per cent; and 5 samples (14% ) exceed 50 per cent devia- 
tions. Eleven of the solutions were dispensed in amber bottles, two 
in green bottles, and one in a paper-covered bottle. Three purchasers 
were required to sign poison registers. Five pharmacists refused to 
dispense the solution without prescriptions. Three of the dispensed 
solutions are approximately 1 per cent; three are approximately 3 
per cent; one is approximately 7 per cent; and one sample contained 
about 1 per cent of silver proteinate instead of the labeled 2 per cent 
of silver nitrate. 

Twenty-three of the samples have “Poison” labels, and three 
others are labeled “External Use Only.” Four have antidote labels. 
Although general recognition of the unusual and dangerous charac- 
teristics of silver nitrate is evidenced by the attention given to this 
preparation, the precision in its compounding does not differ from 
that noted in the other solutions. 


Labels 


In recent years much has been said about the use and abuse 
of “catch-words” and phrases by pharmacists. The term “‘cut-rate” 
has been especially criticized and some steps have been taken to effect 
its removal from store-fronts. Use of the terms ‘Ethical Pharmacy,” 
“Pure Drugs,” “Prescriptions Properly Filled,” ete., are claimed to 
create unfavorable impressions. The opinions regarding unfavorable 
publicity are expressed even when it is assumed that these phrases 
are used with the earnest intention of living up to them. There ap- 
pear to be some instances where high-sounding ‘“‘catch-words” are 
used only for their advertising value, with no conscious attempt to 
Warrant their application. 

While many states have not passed laws patterned after the 
1938 Federal Food, Drugs, and Cosmetic Act, many of its basic 
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principles are accepted as necessary safeguards for the public health. 
Consideration of the public is the guiding principle behind the Act 
and the agencies enforcing it. Proper labeling for the safety of the 
public is one of the pharmacists many responsibilities. Even when 
the pharmacist can safely assume that the purchaser knows the 
properties and uses of a preparation he requests, the pharmacist 
must consider the others, not so well informed, who may have access 
to the dispensed product. Every solution that is dispensed for ex- 
ternal use should carry such a notation. Among 415 Neo-Silvol solu- 
tions tested in the United States survey, the following cautioning 
labels appeared: “External Use Only” 29; “Shake Well” 16; 
“Period of Stability’ 40; “Poison” 2. Labels giving sufficient in- 
formation were always printed labels. Indeed it is practically im- 
possible to place sufficient information on many drug labels unless 
they are printed. 

The added Federal authority over prescription-counter products, 
indicated by the Supreme Court decision in the Sullivan case, makes 
a thorough review, of the labeling provisions of the Federal and 
State drug laws imperative. The present uncertain interpretation 
of the acts should be clarified for the benefit of the pharmacists and 
the enforcement agencies. This is especially so regarding the mean- 
‘adequate directions.” The Food and Drug Ad- 


ing of the phrase 
ministration’s interpretation has been clearly presented by Dr. Paul 
B. Dunbar. Among the 388 Boric acid solutions tested in the U. S. 
survey, the following labels appeared: “External Use Only” 23; 
“Poison” 1; Printed labels 22. Use of a label stating “Shake well 
before using” for one Boric acid solution may have been caused by 
a shortage of other labels. This preparation, which is frequently used 
as an eye wash, should be especially free from sharp particles. Several 
of the dispensed solutions were so concentrated that crystals of boric 
acid were present at 25°C. Many of the Boric acid solutions had 
foreign particles present. 


Dispensed Volumes 

Deviations of +5 per cent in requested volumes of 2 or more 
fluidounces and of +7.5 per cent in 1 fluidounce preparations have 
been found to be reasonable allowances. Dispensed volumes of the 
soric acid and Neo-Silvol solutions, determined in more than fifty 
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samples, show deviations as high as plus 13 per cent and minus 
12 per cent. Only + samples out of 52 show deviations greater than 
7 per cent. It is, however, impossible to draw a general relation- 
ship between volume deviations and deviations in ingredient concen- 
trations. Thus, one cannot state that volume deviations are gener- 
ally a plus or minus factor in the observed concentration deviations. 
Some instances are noted where an apparent relationship exists, but 
no generalization can be made. The prepared volume might be 
measured correctly in a graduate and then incompletely transferred 
to the bottle. When the final volume is made up in the bottle, the 
deviation of the volume indicator might govern the extent of volume 
deviation; or, if the indicator is carelessly noted, it would have a 
minor influence. Careful use of any modern total-volume indicator, 
be it graduate or good-grade bottle mark, will generally yield a 
sufficiently accurate final volume. 


Pricing Practices 

An attempt to figure out the methods used by pharmacists to 
determine the prices of dispensed pharmaceuticals is very difficult. 
No analysis will be attempted. The facts, as noted, are reported. 

The two solutions of Borie acid and Neo-Silvol were pur- 
chased in many pharmacies and drugstores. The purchase price for 
the two solutions ranged from twenty cents to one dollar, when re- 
quested over the counter. As prescription items, the charges were 
one dollar and eighteen cents, and two dollars. The Silver nitrate 
solutions cost twenty to thirty-five cents, when requested over the 
counter. One prescription request cost sixty-five cents. No general 
relation is observed between the prices charged and the accuracy 
of many of the dispensed products. However, the average charge 
in the professional shops is higher, and the products are generally 
better. 

Canadian Preparations 

In order to compare the compounding precision of pharmacists in 
Canada and the U.S. A., 101 solutions were purchased in Pharmacies 
in eight of the nine * Canadian provinces. Most of the purchases were 
made possible through the cooperation of Professor F. N. Hughes 


of the University of Ontario College of Pharmacy. Fifty-three 


* Iceland was added later. 


. 
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samples (53%) show deviations that exceed 10 per cent; 32 samples 
(32%) deviate more than 15 per cent; 23 samples (23%) deviate 
more than 20 per cent; 16 samples (16% ) deviate more than 30 per 
cent; and 5 samples (59% ) deviate more than 50 per cent. 


A graphic comparison of the precision with which the phar- 


macists in Canada and the United States compounded solutions of 
It is debatable 


soric acid and Neo-Silvol is given in Figure 1. 
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whether the erroneously dispensed stock N. F. Boric Acid Solu- 
tions obtained in the United States should be considered as extem- 
poraneously compounded solutions. Two sets of figures are pre- 
sented for the U. S. samples. One set includes and the other ex- 
cludes the 55 samples of dispensed stock Solution of Boric Acid. 

Application of the proposed tolerance of +15 per cent shows 
that the compounding precision in the United States and Canada 
is practically the same: 66 per cent of the dispensed U. S. samples, 
70 per cent of the extemporaneously compounded U,. S. samples, and 
68 per cent of the Canadian samples meet this standard. Practically 
all of the samples that exceed the +15 per cent tolerance show such 
wide deviations that they cannot be classed as acceptable by any 
reasonable system. A larger proportion of the Canadian samples 
that would not be accepted by a +10 per cent tolerance are accepted 
by the proposed +15 per cent standard. In the case of the 2 per 
cent Neo-Silvol solution, 45 per cent of the samples meet the 10 
per cent tolerance, and 67 per cent meet the 15 per cent tolerance. 
This represents an increase of 22 per cent in the acceptable samples. 
The U. S. samples of the same solution show an increase of 15 per 
cent in the acceptable samples. Fifty-six per cent of the U. S. 
samples are accepted by the 10 per cent tolerance, and 71 per cent 
are accepted by the 15 per cent tolerance. With the 3 per cent 
Soric acid solution, 50 per cent of the Canadian samples are ac- 
cepted by the 10 per cent tolerance, and 70 per cent are accepted 
by the 15 per cent tolerance. This represents an increase of 20 per 
cent in the acceptable samples. Fifty per cent of the U. S. samples 
of the same solution are accepted by the 10 per cent tolerance, and 
60 per cent are accepted by the 15 per cent tolerance. This repre- 
sents an increase of 10 per cent in the acceptable samples. 


Carelessness in Compounding 


From the medieval period, when Paracelsus fostered iatro- 
chemistry and the administration of specific compounds, to the 
present, when chemotherapy is accorded popular scientific acclaim, 
the practice of therapeutic druggery has been at best an empirical 
art. In the history of medicine, no more extensive and intensive 
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clinical studies are found than were reported during the development 
of the sulfonamides and penicillin. Yet even the valuable results 
of these studies have yielded knowledge which allows only approxi- 
mate dosages, and these dosages are predicated upon observed ap- 
proximate blood levels. However, it is a fact that blood level deter- 
minations are seldom obtained for ambulatory patients or for at- 
home bed patients to whom these drugs are administered by 
physicians. It is also a fact that marvelously effective results have 
been recorded in many cases in which these approximate measures 
have been used. The physician who prescribes an exact dosage 
realizes these facts, but he expects the pharmacist to dispense a 
preparation that will give the patient a dosage that closely approxi- 
mates or is, within reasonable limits, exactly what was requested. 
When a layman requests a preparation containing a specified concen- 
tration of a substance, it is the pharmacist’s duty to supply the 
exact concentration, within reasonable limits. The layman might or 
mught not be acting on his physician's advice. But the pharmacist, 
in his role of protector of the public health, should exercise his ut- 
most skill and knowledge in any and every compounding operation 
he is called upon to perform. 

The pharmacist, as well as the physician, has been thoroughly 
trained in the principles of therapeutics and posology. This enables 
the pharmacist to render a most valuable service to both the physician 
and the public. He is the factor of safety between the two when 
he checks the prescribed dosage to ascertain that no toxic dose will 
be administered. But this valuable and important knowledge is al- 
lowed to operate against precise compounding in some cases. 
Abundant evidence has been accumulated to show that the great 
majority of the practicing pharmacists can achieve a reasonable 
degree of precision in their compounding. And they can do this by 
using the available apparatus and techniques under the prevailing 
conditions, if they will exercise the proper amount of care. Such 
care as is expected of a professionally trained individual will lead to 
his best and most accurate work at all times. There are still many 
other factors that will affect the extent of deviation in extempo- 
raneous compounding, but control of the factor of carelessness will 
eliminate many of the excessive errors now noted, 
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Where should the pharmacist’s carefulness start and what should 
it cover? It should start with his keeping himself fit to do precise 
work. It should cover his establishment and everything in it. When 
he orders his pharmaceutical stock, he should consider not only the 
economy of size of container, but also the nature of the products. 
Are they deliquescent, efflorescent, affected by light or air? The size 
and closure of the container are important. Where will they be 
stored to preserve their initial purity? The technical equipment must 
be accurate and of sufficient variety to meet all requirements. Cal- 
culations should be written and checked. If papers are placed on 
balance pans, the equilibrium should be checked before weighing. 
The many technical points that practically all pharmacists know 
should be kept fresh by constant application. But, most of all, the 
pharmacist must use his personal and technical equipment carefully. 

The spectacular, and to some the unbelievable, results of this 
and other surveys of compounding precision should be viewed in the 
proper perspective. The facts prove that there is room for improve- 
ment in compounding precision. The major revelations are the 
frequency ,of, and the simple causes of excessive deviations. The 
desired reaction should be that we can and we must do something 
to improve compounding precision. There can be no doubt that the 
greatest single factor contributing to erroneous compounding is care- 
lessness. The establishment and promulgation of official standards 
of tolerance for prescription-counter products would be a most 
effective educational force for carefulness. 

The scientific level of pharmaceutical education has advanced 
greatly, along with that of the other professional groups. Some 
pharmacists have advanced the practical application of this newer 
knowledge accordingly. Many pharmacists are still practicing in the 
same manner and with the same apparatus and techniques that were 
handed down with the same drugstore for several generations. The 
knowledge they acquired during their academic training period was 
dropped in favor of expedience. The latent knowledge abounds for 
a great advance in professional pharmaceutical practice. Promulga- 
tion of official standards for prescription-counter products should 
lead to wider utilization of that latent knowledge. Perhaps it cannot 
be fully exploited in the various types of drugstores which now exist. 


There can be no doubt that more precise compounding should be 
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expected, and is performed, in establishments whose services to the 
physician and the public are limited to pharmaceutical activities. 
Such establishments may lead the way to the proper evaluation of 
pharmacy as a public health profession. Nevertheless, there are 
many pharmacists, practicing in all types of drugstores, who could 
cievate their profession, in the opinions of public health officials and 
physicians and in the esteem of the laity, by efficient and careful 
performance of those duties upon which rests their rightful and 
proud claim to professional recognition. 
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SUBSCRIPTION NOTICE 


Due to the continuing increase in costs of pro- 
duction, the American Journal of Pharmacy has 
finally been forced to raise its subscription price 
from $3 to $4 per year. This increase will be effec- 
tive starting with the January, 1950 issue. 
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SELECTED ABSTRACTS 


The Phenomenon of Peptic Ulcer. H. Necheles. Am. J. Di- 
gest. Dis. 16:237 (1949). Although the cause of ulcer is still un- 
known, the investigations of this phenomenon reach back for many 
years. The author has presented a review of many of the theories 
of the etiology of peptic ulcer and then has combined known facts 
with a number of assumptions to build a new approach to this 


problem. 

It is known that ulcers have a predilection to the lesser curva- 
ture and pre-pyloric areas of the stomach and to the upper duo- 
denum. It has been shown that if the end-arteries in these areas 
are obstructed there is a resultant anoxemia of the mucosa in this 
area. In the otherwise normal person this effect may result from a 
vagus-acetylcholine mechanism. Continuous vagus activity produces 
constant liberation of acetylcholine which produces continuous vaso- 
constriction and in turn anoxia. During anoxia the mucosa dis- 
integrates rapidly. It has also been shown that vagus activity is in- 
creased and is almost continuous in many patients with ulcer. In 
light of the above the continuous activity of the vagus could produce 
ulcer. 

The author states that the importance of hyperacidity has been 
overemphasized and that pepsin is not a prerequisite for the forma- 


tion of peptic ulcer. Experiments with animals and observations on 


human beings have shown that normal or hypoacidity is present in 
most patients with gastric ulcer. 

Another fairly well established factor in the development of 
ulcer is psychic disturbances. In line with this fact a number of 
investigators are coming to believe that the prime factor in peptic 
ulcer and its distress can be found in motor disturbances of the 
upper gastro-intestinal tract. More distress is associated with gas- 
tric tone and motility than with acidity. The author suggests that 
the effectiveness of alkalies in relieving ulcer distress is due more 
to a reduction of motility than to reduction of acidity. Vagotomy 
also appears to be effective in relieving the distress of peptic ulcer 
because of the resultant reduction of motility rather than reduction 
of acidity. 

The author concluded that the use of such drugs as atropine 
and Trasentin in the treatment of peptic ulcer is valid because they 
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lower gastric tone and motility and also because they counteract 
the vasoconstrictor effects of acetylcholine. The reduction of volume 
and acidity of gastric secretion by these drugs is very small. If the 
action of these drugs could be made to be more or less continuous, 
the author suggests that treatment with them would be more ideal 
than vagotomy. 


Tridione in the Treatment of Epilepsy. C. \W. M. Whitty. 
Brit. Med. J. No. 4622:311 (1949). A series of 50 patients were 
treated with tridione (3, 5, 5-trimethyloxazolidine-2,4-dione) in an 
oral dosage of 0.3 to 1.8 Gm. per day. The initial adult dose was 
one 0.3 Gm. capsule three times a day. Children under 5 were given 
enly one capsule a day. The dosage was then adjusted to the needs 
of the individual patient, but as soon as beneficial results were ob- 
tained the dose was gradually reduced to a minimum necessary to 
maintain the improvement. In a few cases the improvement was 
maintained even when the drug was stopped altogether. Of the 
50 cases 22 had petit mal only, 24 had mixed grand mal and petit 
mal, 3 had grand mal only, and 1 had a unilateral tremor rigidity 
syndrome. In 31 cases the petit mal seizures were abolished or 
inarkedly reduced, and in 10 others they were reduced. Among the 
grand mal cases the attacks were reduced in 5 but aggravated in 10. 

The author emphasizes the necessity for a constant check of the 
blood cell differential during therapy. Two patients, after 6 months 
of therapy showed a sudden marked reduction of total granulocytes. 
Both returned to normal within a few days. Six other patients 
showed a gradual but irregular reduction in granulocytes. The only 
other untoward effects noted were clinically minor, such as, “glare,” 
rashes, hiccup, drowsiness, and ataxia. None required more than 
a temporary cessation of therapy. An important fact noted was that 
a sudden cessation of therapy had no tendency to cause status 
epilepticus in patients with grand mal—a danger which was always 
a possibility with barbiturates and hydantoins. The authors sug- 
gested that with increased use the greatest drawback to the use of 
tridione may be in its aggravations of grand mal seizures. How- 
ever, the concurrent administration of sodium diphenyl hydantoinate 
showed promise of effectiveness when administered to patients with 
mixed epilepsies. 
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BOOK REVIEWS 


Franz Berger: Handbuch der Drogenkunde Erkennung, Wert- 
bestimmung und Anwendung. Band 1, Untersuchungsme- 
thoden, Cortices—Flores Mit 256 Bildern, davon 162 Originale. 
400 pages 1949. Verlag Wilhelm Maudrich, Wien. $10.00. 


This book is written by an expert whose knowledge as a mem- 
ber of the committee for drug standardization and practical experi- 
ence in the wholesale crude drug trade, as well as teaching activities, 
qualify him to write such a comprehensive book on the evaluation of 
crude drugs. It is the first volume in a series, covering barks and 
flowers only. 

Modern pharmacognosy emphasizes chemical or biological evalu- 
ation rather than physical appearance of a crude drug; the book is 
based on this conception. The author divides his text into two parts: 
A general part and the monographs on specific drugs covering about 
60 different barks and 62 flowers 

The general part lists the different methods of drug evaluation 
as follows: botanical methods, physical methods, chemical methods, 
microsublimation, and biological methods. Microscopic analysis of 
powdered drugs is omitted, since there are excellent books available 
on this particular phase of drug evaluation. 

Under botanical methods an excellent and well illustrated de- 
scription of the microscope is given, explaining the optical principles. 

Physical methods described are: Viscosity, capillary analysis, 
“foam number”, determination of surface tension and fluorescence 
analysis. 

Chemical methods describe the routine determination of ash and 
moisture content, extractive residue, alkaloidal content, volatile oil 
content and determination of tannins. 

Biological methods include such determinations as_ bitterness, 
using very dilute solutions of brucine as standards, for tannins 
(astringency) and saponins (hemolysis ). 

The monographs on specific barks and flowers are preceded by 
an anatomical description. 

This volume shows very clearly that crude drugs per se are 
used much more frequently in Continental Europe than in the United 
States. This book tries to impress upon the pharmacognostic expert 
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the necessity for an accurate evaluation of drugs in the interest of the 
sick. The author apologizes for not having been able to utilize the 
results of work carried out in other countries, since he did not have 
access to the foreign literature because of the war. He promises 
to remedy this omission in due time. 

A list of references is added as well as a glossary of medical 
terms. This volume is a valuable addition to reference works on 


pharmacognosy. 


WRENSTEIN. 


Chymia. Volume 2. University of Pennsylvania Press, 3446 

Walnut Street, Philadelphia 4, Pa. Price: $4.00. 

This book, from the Edgar F. Smith Memorial Collection of 
the University of Pennsylvania, is a compilation of a number of 
unrelated studies in the history of chemistry, with Tenney L. Davis 
distinguished organic chemist as editor-in-chief. Shortly after the 
material was assembled, Dr. Davis died, and the volume is dedi- 
cated to his memory. 

Twelve papers gathered from various nations are included in the 
book. Certain phases of the lives of such historical characters as 
Sir Isaac Newton, Sir Kenelm Digby, William J. MacNeven and 
Wilhelm Ostwald are discussed. Early chemical laboratory instruc- 
tion, seventeenth century chemists and alchemists, the history of 
ambergris, and early phases of the chemical atomic and molecular 
theory are other subjects about which a great amount of widely 
scattered data have been correlated into comprehensive articles. 
Fulvis fulminans is interestingly traced to its source by the late 
editor-in-chief. 

Two articles by German historians are in the original German, 
and a chapter by a French writer is in that language. There are 
numerous helpful illustrations reproduced adequately by the offset 
process. 


This volume of unusual writings and equally unusual facts 
would be well fitted on the book shelf of anyone interested in history, 
especially the history of science. An index of names to be found 
in this and the first Chymia, occupies 15 pages. Thus, the value of 
the two books as references is quite obvious. 


Joun E. Kramer 
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PENICILLIN S-R 


TRADE MARK 


because 


means Soluble and Repository penicillin combined to give 
the special advantages of both. 


also because 


means Speedy Rise of blood penicillin levels. 


means Sustained Response to a Icc. intramuscular 
injection for 24 hrs. or longer. 


means beth Slow and Rapid absorption from the 
Parke-Davis combination of procaine penicillin 
(controlled crystal size ), 300,000 units and 
buffered soluble penicillin, 100,000 units. 


means Simplified Routine in penicillin therapy— 
easily prepared, quickly injected, no clogged 
needles or syringes. 


means Sales and Repeat sales for this out- 
standing development in penicillin therapy. 


is supplied in one-dose (400,000 units), five- 

dose (2,000,000) and ten-dose (4,000,000) rubber- 

diaphragm-capped vials. When diluted according 

to directions, each cc. contains 300,000 units of crystalline 

procaine penicillin-G and 100,000 units of buffered crystalline sodium penicillin-G. 
The one-dose vial is also available if desired with an accompanying ampoule of 
Water for Injection, U.S.P. 


PARKE, DAVIS & COMPANY + DETROIT 32, MICHIGAN 


A 
2. 
J 
z 
ER >» 


Lateral Pass 


Fall means football, school and college, a change 
of living for everyone, the beginning of winter... 
and the peak season for sore throats. 


Have you ordered plenty of SUCRETS 
for fall and winter? 


SuCRETS mean speedy throat relief. 

Put Sucrets on the tobacco counter, where 
smokers will pick them up; put them 
near the cash register, to keep it singing: 
and display SucRETs at your prescription 
department. Millions of Sucrets are dis- 
tributed to the medical profession. Your 
customers hear of SuCRETs’ soothing, 
antiseptic action from doctors about as 
often as from friends! Give fast-selling 
SucrReETs a chance to increase your throat- 
lozenge profit at 25 cents per box of 24! 


Sharp & Dohme, Philadelphia 1, Pa. 


Antiseptic Throat Lozenges 
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American Journal of Pharmacy 


The American Journal of Pharmacy is the oldest continuously pub- 
lished scientific periodical of its kind in America, having been established by 
the Philadelphia College of Pharmacy in 1825. After the original issue there 
were three other preliminary numbers until 1829, when regular publication 
began. From then until 1852 four issues were published annually, with the 
single exception of 1847, when an additional number appeared. Six issues a 
year were printed from 1853 to 1870, at which time the Journal became a 
monthly publication. 


Former Editors of the Journal have been: Daniel B. Smith, 1825-1828; 
Jenjamin Ellis, 1829-1831; Robert E. Griffith, 1831-1836; Joseph Carson, 
1836-1850; William Procter, Jr., 1850-1871; John M. Maisch, 1871-1893; 
Henry Trimble, 1893-1898; Henry Kraemer, 1898-1917; George M. Beringer, 
1917-1921, and Ivor Griffith, 1921-1941. 


Established and maintained as a record of the progress of pharmacy and 
the allied sciences, the Journal’s contents and policies are governed by an 
Editor and a Committee on Publications elected by the members of the 
College. 


Manuscripts should be sent to the Editor, who does not assume any re- 
sponsibility in connection with the views or investigations of contributors of 
accepted manuscripts, other than to exercise general care in selection. 


Contributors are allowed a reasonable number of copies of this Journal, 
free of charge, if applied for when the proof is returned. 


Reprints, if desired, should be ordered when the proof is returned. 
The table below shows the appro.rimate cost of reprints, the make-up of the 
pages to be identically the same as in the Journal. The actual cost may 
vary from the figures given, and will depend upon the amount of presswork, 
paper, binding, and other factors. Reprints containing half-tones may be 
expected to cost somewhat more than the rates given. 


8 pp. 16 pp. Covers WITH TITLES 
$6.00 $10.50 $11.25 50 copies ..... $ 5.00 
7.00 14.00 15.00 
9.00 18.75 20.00 


—— 
2 pp. 
S50 copies ..... $3.50 
100.“ 


WHAT YOU SHOULD KNOW 
ABOUT TB RESEARCH 


In universities and laboratories throughout the country, America’s scientists 
are conducting an unceasing war against tuberculosis. This year alone, more 
than 22 separate yet coordinated studies are being aided by the National 
Tuberculosis Association and its affiliates — made possible by your purchase 
of Christmas Seals. 

Under investigation are such questions as the chemistry and virulence of 
the tuberculosis germ, factors influencing the course of early tuberculosis, the 
reason some strains of germs become resistant to streptomycin, and the effec- 
tiveness of a combination of drugs in tuberculosis treatment. 

Since 1904, the overall TB program has helped cut the death rate by 
eighty-five per cent — yet TB still kills more people between 15 and 34 than 
any other disease. 


So, please, buy and use Christmas Seals—send in your contribution, today. 


BUY CHRISTMAS my 
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